Ca2+.Calmodulin-dependent release of arachidonic acid for renal medullary prostaglandin synthesis. Evidence for involvement of phospholipases A2 and C.
The present study examined (a) the source of arachidonic acid for Ca2+-stimulated renal inner medullary prostaglandin synthesis, (b) the Ca2+-dependence of enzymes of the phospholipase A2 and C pathways, and (c) the role of calmodulin in these Ca2+ actions. Ca2+ plus the ionophore A23187 stimulated (2-4-fold) release of labeled arachidonate, diglyceride, prostaglandin E2 or F2 alpha from inner medullary slices with a concomitant fall in labeled phosphatidylcholine, phosphatidylinositol, and phosphatidylethanolamine. The calmodulin antagonist N-(6-aminohexyl)-5-chloro-1-naphthalene sulfonamide hydrochloride (W-7) (10-100 microM) abolished or suppressed Ca++-stimulated immunoreactive prostaglandin E, labeled arachidonate and prostaglandin release, and the fall in labeled phospholipids but did not suppress labeled diglyceride or inositol accumulation. Studies in subcellular fractions demonstrated a particulate phospholipase A2 activity and a phosphatidylinositol-specific phospholipase C activity which was predominantly soluble (80%). W-7 or trifluoperazine (25 microM) abolished Ca2+-stimulated phospholipase A2 activity and particulate phospholipase C activity but were without effect on soluble phospholipase C. W-7 (100 microM) was without effect on Ca2+-stimulated diglyceride lipase and phosphatidic acid-specific phospholipase A2 activities. Hypertonic urea at concentrations that pertain in the inner medulla of hydropenic rats in vivo inhibited Ca2+-induced increases in labeled arachidonate release and immunoreactive prostaglandin E in slice incubates and Ca2+-responsive phospholipase C and A2. The results are consistent with the involvement of phospholipase A2, C, or both in the Ca2+ (+A23187)-stimulated release of free arachidonate for prostaglandin synthesis and support a role for calmodulin in Ca2+ activation of phospholipase A2 and particulate phospholipase C.